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r-{EI)rMrl uuuue.u}'l)r yLrsuHU?l A.dsllr4uJlr4Hbt (JIiBepHEIg TexFlonofuuD flEngloTofl pii:]t3I]IITI4e
y cryAeHToll KoMrIereH{I{fi, Koropble HoBHbre MergAbr o[pe4(]JreHafl
$usuvecrnli napaMerpoB Jra3epHoro trpr4rrrlprrrbr Lr aililaputypr{}To
PEAJII{3AIII,IN METOAOB B JIA3EPHbIX |I,I{X; ION|OTOBI,ITb IIX K
caMocrotro.llrrHoft HayqHo-IaccneAoBarenrcroii v uayrrrnrl-ne4aroruuecxofr Aerrfi,eJrh,Hoorr,r,
nrrpa6orne opraHlr3oBaHHocrr.r, rpyAonrc6ur u rcourrayrliaxa6emnocru;
coBoKynHoclb cpeAcrn vr cnoco6os .rerone-{ecrofi
npOeKTIIpOB axll{e, KOHCTpy}IpOBaHI{e, TeXI{O JIOTI4I0 npOLI3

eJlbHocrr{, Harrpanqennl,oift H.a

x{ sKCrrJryaftrrluro [pr4ool]oB r4

ycrpoftcrn rnanronofi u orrrr{rrecKoft elerrpoHIaKu pa3nr4q (llyHxqraonirJrbrroro H?3rrztt;rreHr4r.

) MECTO AI{CqU[Jrr,IHbr B cTPy YPE OTIOII BO
,.{racqunruua <JIa:epnrre rexHoJrorr{r{)) orHocr{Trlfl

Bapr.rarr,rBHofi .{acru OIIOI yue6uoro rrJraHa rr{J HarrpaBJrerr
nit: epHbre r()xHo Jrortr{vr > " I4sy.renlre Ar,rcur4rrJu4 Hbr rlpeArrona
yMeHr4r r,r KoMrrereHrlprr{, rronyqeHHlre odyuarorqr4Ml4cr B c)

TaK )Ke n nepnrrfi ro4 oSy.renus B By3e Ar{crlr4nnr.rH

$mznrcn, xvrrvrvrn.

3" IIJIAHTIPYEMbIE
llnarnapyeubre p e3 yJrbrarbr

JrbraraMr{ ocBoeHr4.f, OIIOI

Bra4err (nanrrxrz):
. HABbIKI{ COCTABJICHI,I' ON

14ccneIoBaIII,Ifl;

HABbIKI|I UCTOIb3OI]AHII,g

aHaJur3e Ha1^ruo-Texuraqecxoff
uccleAonanzfi e o6racru
rexnonoruil"
3Harr:
. MCTOAbI II CPEACTBA VI3

rr3nrleHr{r;
O METOAbI MATEMATI,IqECKOI'O

npo (f eccuotranrnofi AerreJrbHoor

PE3YJIbTA'IbI OEYIT
ooyr{eHur rr0 I[cuI{IInr4

fhaHupyevrre pe3yJr6Tar6r o6y,reHu.r no nJr6He xapaKfeprr3yroqrce nTan6l QopMtrl)oBarirr.[
xolrnerenqud ( ocBoeHr.tt xounereuqua)

3uarr:
. Tt4[oByIo crpyKTypy orrprcalFr4fl HayqHor-o uocJreAoBaj[rtrr Ha

o olpe.4entTb aKTyanbHocl;b nJraHI4pyeMr,IX BI,a)ir{HbIX
plccJre.rloBauuit na ocHoBe aHaJr I4cror{Hlz KoB HayqHo-TgxHpr*rrooKoft

T'OXHIIKI4 I4 JIa3epHbIX'rgXir,CrnOrzIZ.r,rH(bopMarlur{ B o6Jracrr,r Jra3epn o

rrclroJrb,30BaT'b

K OO{3aTeJrbHItrNr ApIOU}ilt1Jrr{HaM

ro 12.03.05 <<Jla:lepuau re>i:tlruKa rr
Il€Urr4r{r{e y c:ryAeHToE 3HiAr{Ur{,

quefi o6pa^:onarenrHclft ullFCoJre, a
HOHayqHOTO 6IOKa: Marellra[r{Kr4,

uflIJa Ar4crIrrrJrI4Ht0
COO'IH9C€HHbIO C [IaFU4tr]yrOrvILIMII

r4tt nnaHlLIpyeIvIOfO

ptv [apraruslpos JIa:iepHOrO

MOAenI4pOBAHVzt B 0OJracTZ

crl14 rIJrHHapHOrO

npo6leuu u
puofi Tex.HrrKr4

bHocTt4;

KI,IX U gKC

IIOAxOliit nppr

nnlHr,rp0rlaHr4rr
A l1i113grpHbIX

. TpeooBaHI4.[ 6esonac [Itv up0B(]4eHr4r4
sKCrIepr,rMeHTaJIbHbIX r,rccJreAo rlfi fla3epHofi rexnraru; rasepHbrx
orrrrrKo-gJreKTpoHHbx upn6opon cI4CTeM.
Vnrerr:
O A3M€P'Tb IIAPAMETPbI PI3NVIIEHI,I't:
o pa3paoaTbrBaTb MoAeJrH rl rpoqeccoB I4 

'BJ]Il]H[II4 
B

Koa
t!opr'nrpyer"rslx
KoM nereHUuf

Vacmuvuoe
oc60eHue

KOMnemeHquu

Vqcmuuuoe
ocBoeHue

KOMnemeHuuu

06 nacrr4 up o (f eccnonalrHofi
MEI{T'fI,JIb.HI,IX



I4CC[e.qOBaHI,ISX B O6nacTr{

TexHonoru{ft.
Bna4err (Hamrnu):

o npoBeAeHpl{MareMaTprqecr(
o6racru npo(peccuona-trnofi
pe3yJrbTaTOB;

HABbIKI4 I4OIIOJIb3OBAHI'

sKonepr.rMeHTaJrbHbrx t4 Ccneno

arepuoft TeKHI,IKa u Jlit3epr{Erx

aBTOMaTr,r3 ALIUU Trpr4 IIpO Be,4eHr.rr4

afi"

IIpI4t\4eHeHI{JI BOJT0IKOIIIHOTO

BOJIOKOHHbIX JIAS|9pHI'IX ClitC'TeM I4

AI{CUUIIJII,IHE

trIepe,.K0lIbI.

LIHr[]tepcII.fl

0ueTa B

. HABbIKI4IIEJICHAIIPABJIEHI{OIO rrnaHr,rpoBaHr4fl SKcneplrMeEil :fc)B ;

z (fusu.recKrrx oKcrrepr4NreHToB B

,IIESTEJIbHOCTI4 lI AHAJIV.T3IT lax

3narr:
. ooJracTII IIpI4MeHeHI4fl , IIpHHIIt4rItbI KOMI]OHEHTbI I]. }ITI]I4tIHbIC

BbIXOAHbTe XapaKTepr,rcTr.rKH

Vuerr:
Hbrx na3epoB.

. aHaJrr{3l{poBaTb Bo3MoXHbIe

I

Jlruepa B 3aBlrcr4MocTr.r oT ero prr{cTt4K;
. BbIIIOJTT{qTb pacqeT
BXOA'LUAX E HHX KOM]IOHEHTOB.

Bra4err (nanrma):
. HaBbrKH AHaJpr3a KoHKype
na3epHbrx clIcTeM;
. HaBbrKr4 pacuera [apaMeTporr
BXOA'IIITX E HETO KOMTIOHEHTOB.

flouorqeuue, cnoHTauHoe r,r BbrHy)KAeHHoe u3ryqeHm,e.
nacenennoclefi. Cnoco6r,I co3AaHr4s rrHBepcunl B pa3Jrrrq
peamnoft cpeAe. Koe(f (f r.rqueHr rorepE,. Hacuqenue ycrznerr

Axrunuas gpeAa vl

btx cpe.qax. Ycralenz.e

4. OEbEM I4 CTPYKTYPA CUIIIIJII,IH6I
AoeMKocrb Ar4crlrznJrr4Hbl cocraBJlrer 5 sa.rerHbx elu 180 rracon

Cogepxawre JreKUnoHHbrx sausrufi
Pa:4e.rr 1. Bne4enue.
Onpe4elenr{e Jra3epa rar npu6opa. Polr Jra3epoB B BpeMeHHOM [Pr4OOp0CTp0eHr{r4"

Cpanneure ila3epa c Apyrr,rMrz r4croqHr.rKaMr.{ gHeprur4.

C onpetrenuo e co crosHr{e r4 nepcleKTr4nbr p asBr"tr4fl na3 epoB.
Parge;r 2. flpuw:qrtnrr 4efi cru{r JlirsepoB.

Kparrzfi aclopn.recxufi oqepK.

Sueprelu.recKr.re ypoBHpr aroMoB, I{oHoB rr M Jr" C)nrr'l.{ecxrae

Vacmuuuoe
oc60eHue

KOMnemeHquu

Haul{euoeaHfie retv. s/nta pa:Aeros/reM
At{CUl,NJIilH6I

O6reu
yre6nofi
pa6orsr,

c
IlpuMeHeHueM
,rHTepaKTr4Brrbl

X METOAOB

(Y uacax./ Yo)

rOopt,lu

Te4yur,er'{] KoHTpontr
ycn0BijreMocTlr,

Qopna
npoMeltiyro.{soii

, aTre{irauuH 
,

(4o ceAtecmltCuv,)

flprzuqur peitcrsvr. Jr€t: epoB.

CrpyxrypHax cxeMa Jra3epa. Ocnonnrre
csoficrsa Jra3epHoro r{3flyqeHlur.
Onrn recxr4e pe3oHaropbr llpoqeccu z
cnoco6rr HilKarIKI4.

t-It!.KoH'tpolIL

J\tr I
llaparrrerprr u xapaKTeprrcrr.rKr{

Pexuvu prL6orrr Jra3epoB. Oco6eHnocrz
ocHoBHbrx l)exr{MoB.
Kraccur[uxa\ua v rrlrrbr Jra3epoB 

"

Haluqr're B,rlucrtr4flJruHe KII/KP

3rganen (27 vc.),



Par4e,r 4. OcuonHsre cnoftcrea nasepHoro r.r3JrlqeHr4r:.

Mouoxporuarr4qHocrb. I(orepeutHocrb, llanpaueun -flpro cTb. Il,Onspu:to B,a]:tH[J CTb.

Cnoco6u roJrfreur.rt grux cnoftcrB or o6rrnmx r{crorrHr{K:o Irr r4x HelocrarKr{. llpellrrlyulecrna
Jra3epa KaK ucToqH[Ka u3JlyqeHl4s, BbITeKaIOqr4e r{3 ero cBo u3nyq:eHr.r-f,.

Pargen 5. OnruqecKr.re pe3oHaropbr.
Pesouarop KaK orrr,rqecKr{ft BoJrHoBoI. Ilorepz u Erlrs. Lr 4o6pornortrb pe3o n:raropa,

pe3ouaHcHsre cnoficrsa. Ycroft.r[rBbre 14 ueycroftvunrre Haropbr. Mo4rr pe3ouaropir H krx
csoficrna" Ocu<lnsrre [poueccbr,o6osHa.reuze. fllocrzfr u ron$oralrnrrfi pe3oHaropbr r4

npoucxoAstque B aKTT4BHOM pe3oHaltope: ycuneHLre 14 rr n MonlHocru, (popuutroBaHr.re
MOAO B OrO C0 CTaB a r,r3nyqeHrar, cIIeKTpaJrbrrbIX xapaKTepr4cTLl

PasAen 6. llpoqeccrr u cnoco6br HaKarrKr,r,

Croco6rr co3AaHnls LrHBepcuu B pa3n[qHbrx cpeAa.K

Pa:Ae"u 3" CrpyxrypHa.rr cxeMa na3epa.
Ocnonnue gJreMenrbr na3epa 14 ux ponb" Jlasep

o6parnoft oBr3bro. Ponr cnonraHr{oro rr3JryrreHrafl B

na3epoB.

Knaccn(fuxitqr4r rro cnoco6y HaKartKt4" Knacclr(fu:rrarJ:as.
AO CTO I,IH CTB a r4 HeAO CTaTKT,I O CHOBHbIX Tr.rrrOB neBepoB.

na3epax. fesosnre na3epbr Ha uefirpanbHbrx arouax. Zcl
MeraJrJroB" lvlolerynxpHbre ra3oBbre na3epbr. Tpe6onaHzx

PasAer 11. Tnep4orenbHbre Jra3epbr.

O6qrar: ocodenuocrr,r rr rr.rrrbr rBepAorenbHbrx
Arrr,rsHrre cpeAbr. TpexyponneBbre rr r{erbrpexypoBHeBbre

B aeMr,Ie rB epAorenbHbre nir epr,r. flepcnerraBHbr pa3Br4Tr,rr.

PasAe.rr 12. Xra4nocrHbre Jra3epbr"

O6rqur: oco6eHHocrrr r,r rr4flbr xr4AKocrHbx na3epoB.

nara.xofi. lrlnxerropHble na3epbr" Jlaseprr na ro
Pa:gel 14. Jlasepr,r Ha cno6o4nrx gJreKrpoHax, pe

O cuo sHrre o co6 enno crz, npo 6leMbr r4 TeHAeHTIHT{ pa3BrTvrtr.
Pas4el I 5. KoncrpyKTr4BHbre oco6eunocru oJreMeHTori
Par4el 16. Texuur<a 6esonacuocrr.r ilpr4 pa6ore o:r

}/cr4JrrrrToJlb c [ololfturr:urgotl
LI reHepar;.rn, lKnacour$Laraqux

Our'[qecras HaKarIKil] (luc'rerrau

.tI[IKiATIKII.

3lt:telpll1414"

.zre. 3lqrlprrluuufi

[eqeHl4e I4HBeprJIzI4 F rimOBbIX

Hbre na3eprr J-llzurepu Hia rra]pax

x pa6oueny BerrlecrBy rdorrlErr,x

r,re Jra3epbr.

Crzcrerr,trr onrr.rqecKotr Ha Ka.rxr4.

r,Hbre Jrateprr. fleperr;rpaz-

Ha pacTBopax oprPHa rrrecrcr4x

Arrr{Kax" Jlarepu c elgrrponrrofi
r.r rerepocrpyK'r'ypax.

OBCKI4E I,I T'AMMA - Jli:BCObI.

TLIIIPB

otrrkrrrecKofi rraxaqxu. Cxopocrr z eS{lerrrzBHoorE, orrrr4rl T{ HAKAqKI4.

3rexrpounar HaKaqKa" Bos6yx;qeHpre gJreKrpoHHbrr/l AapoM. 3(f (perrrarrHoc'rb
Ee oco6eHHocrlr r.r HeAocrarxu. Bos6yNAeHue rrocpeA pe3ouaHcHoff uepe4aula
Vnpyrne rr HeyrrpyrLre coyAapeHus.

C erex rusnrre cu o co 6br HaKaqKLlr : (f oro4r.rcc orlr4 arlr4n,
nytroK.

P arqe,n 7. llap alrerpbr r,r xapaKTepr4crr.rKz .rra3 epHoro
3uepre'ru.recKlre, BpeMeHHhIe, cneKTpanbHhle pt n r{bre xapar(Telt},{c'rr4Kr4

na3epHoro la3nf{eHr4r. PacxoArauocrb, AJIr.rHa sornrr. l] 6nzNneft n 4altneft 3iot{br,
pffi Mep rrf{r(a., (f oprraa BoJrHoBofo $poura. 3rcunyaraqrzoHrr napaMsfpbr Jra3iepoB.

Parqe.n 8. PeNr,rrvr pa6orbr Jra3epoB. Oco6enuocrz bIX pex{uMoll.
PeNuu cno6oAnofi reHeparlrllr. Pexr.ru MoAynsquu THocrr.r pe3oxrarolpa. lF'ermzna

crrHxpoHrr3arlrdu MoA, Mnorouo4onrrfi, oAHoMo.qoBstit n
Jra3epa.

.racrorHrrfi pexprMbr ienepaquu

Par4e.n 9. KnaccvQr4naps. r4 rr,nrbr la^sepon. Kn Kar\vs. rro rrzny aKrzsuoji opreAbr.

rro pelr:r4My pa6orrr. l-LraBnrre

Par4e.u 10. fasonr,re na3epbr"

O6qu'e oco6ennocrr4 rr rlrtrbr ra3oBbD( na3epoB.

ra3oBbrx na3elpoB c BbrcoKkrM KIIA. Mexanuglr rrHBepcuu. b a3ora Lt reJrvtr" COz : "lta:jrepbr c
rrpoAonbHofi upoxaurofi" coz - na3epbr c nonepevnoft
f ag oArauanrr4ue cKrle Jra3 epbr. JIas epu Ha gKcr{Mepax 

" Xuu
qKofi rzna" TEA COz - Jl,iBepbr.

rcp acv rerefi . Vnp aueHr4 e crreKTpoM ra3nyr{eHr4.f, xr{AKo crHrrx na3epoB.
Par4e.rr 1 3 " llonynpoBoAHr.rKoBbre na3epbr.
O6qve oco6euuocrra. Cos4anve rzHBepclrri

poB pa3JrrrrrHr,rx

Tpe6 on anze, HopM br Lr np aBvrra 6esonacuo crrr npv
14.

MOHTaN:€, IOCTIztf|0BKe I,I



paOOTe C na3epaMl,I U na3epHLIMLI yCTaFIOBKaMI,I.

Par4el 17. llpurr,reHeHr,re Jra3epots Lr reHAeHurrtr

C oq eplrrcaurr e Jr a6 op aropHbrx 3 aHfl Trrft rr o Ar.rcqurrJrr{
PagAer 1. trzlccneloBaHr4e ceoftcrs ortrlrqecKnx oe3oHaro
PasAer 2. V.[ccrcloBalpre paSorbr na3epa B pexr4Me MoAynr{
Pa:Ae;r 3. tru[ccle4oBaHr4e pa6orbr fa3oBbrx na3epoB pa3nr,rqH
P arA er 4. IrllccneloBaHr4e p aSorbr rB eploreJrbH oro Jra3 epa.
PagAer 5. tr4lccne.qoB aHr4 e noJryrrpo BoAHt4 KoB oro na:l epa.
PasAefi 6. lllsyveHze KoncrpyKTr4BHbrx oJreMeHToB rzl3oBbrx

C ogepnrcanne rrp aKTr{rrecKr{x s aHqruft rro iq[ cqurrJr
l. Cnao,qeru4poBarb rrpoxoxAeHr4e na3epHbrM nyr{orvr

(f oprnl zuru3lr,r e B eKTopoB c o cTorHr4.,{ 14 MArpr4U rrJroTH OcTr4.

2. Peururr cr4creMy az(f SepeuqrraJrbHbrx
TexHoJrofr4qecKofo na3epa.

3 . Crr,roAenupoB art, rrpoxoxAenr4 e na3 epHof o r.r3 jryqenr

4. LICC,IEAOBATb BII,I,trHI,IE BHEIIIHETO SNCKTPI{qECKOTO II

5. OEPA3OBATEJIbHbIE
B lp e n o4an a:atrlr nr4cr\rrrr JrrrH br < JIas ep urre rexH o Jr

oopa3oBaTeJrbHbre TexHroJrorull KaK'rpaAr,rrll{oHHbre, TaK
r.rHTepaKTr4B.r{l;rx MeroAoB o6yvenux.

Axrlmnrre r{ r,rHT'epaKTr{BHbre Mero4br o 6yveHzx :

-Axrtrnnrre ra r,rHTepaKTr,rBHbre (foprr,nr o6yuen
c atvo cmoflmenauan p a6 oma) ;

- c arvro crosreJrbHaq p a6 or a cryAer{ToB (c Au O c m o nm e n

- Mynsr:zue4lrfi nr,re rexHonoruu o6yvenu x (n e rcttru o u,a

6. OrIEHOrrHbrE CPEACTB A )Urfl
y CTIEBAEMOCTI,I, IIpOME]ItyltO rrHOIz A

O CB OEHTIA NVTCUI,INJII,IHbI I4 YqE
OEE CTIBIIEHI,IE CAMO CT O'ITE JIbH C)

Ilpuuepurrfi uepevenb Borrpocbr pefirunr-KouTporq:
B onpo crr p r"'fi rrrHr-rcoHrp ors J{b I
1. Zcropuv€,cKZlrr xpoHoJrof[{ HaqaJrbubrx grarroB KsaHrosoii
2. Bomronar reopfls orKpbrrbrx pe3oHaropoB.
3. faycconbre nyqKpr.
4. BonHoeor6bre pe3oHaropbr.
5 . PeNurvr Mo.n,yJrr{p oB anuoft 4o6po:rno crr{ pe3 oHaropa.
Bonpocrr pefirvnr-xonrpo.rrq J{b2
1. MeroAu OeJreKUr4r4 [poAonbHbx r]rrroB role6,anufi.
2. MeroAu oeJreKrlr.ru nonepequbrx rr,rroB role6auufi.
3. llpocrpaHcrBer{Har r,r BpeMeHHar KorepeHTHocrb rz3JrfreEr
4. KonrqeBr,re nasepbr I{ MeroAbr aHatrtl;,saBcrpeqHbrx BoJrH.
5. Jlasepu Ha rBepIoM Tene.
Boupocsr pefi ruur-rcosrpo.ls J\b3
1. Ilasepu Ha opraHr4rrecKr{x xeJrJrarax.
2. Jlasepn Era Kpacr4TeJrrx.

3. Tnep4oreurHF,re na3epbr c saraqxoft or Ar,roAoE noJrynpo
4. llolynpo nclAHtrKoB;re niBepbr Ha rerepocrpyKlypax.
5. Jla:epn Eta yfneKrrcrroM fa3e (COz-lasep).
Boupocu AJrfl KoHTpoJrs caMocroqreJrbHofi pa6o'ru

r4 AOOpO',THOCTT{ lpe3oHaTopi).
T'H]IOB.

'rBepAoTeJrbHbrx niBepoB.

reprfepovre'rpa Maxa,3er,n,4epa n

vkr MoAen{ oAErpNroA0Etoro

qepe3 OrITI,IqeCrlyIo Ct4 IOT€rNIY.

Ha qacTOTy r43Jrr{eHr{r J[ir3epa.

HOJIOF[{I4
a)) ucrroJr63ynoT0.rr pa3t:rpo o pa3tErbre

v c npI4MerreHVeM €II{TUtEirrr[X 14

(ece npaKnxuqecKue 3tct,ttt',mun,

pa6oma);
e 3aHnmun);

rqEfo KOHTPOJTTI
CTAIII4?I ilOI4TO|,{M

ETOABITIECKOE
PABOTbI CTYNEHTOI}

NKLI,

LTKOBbTX Jra3epoB.



L flpnnqul geircrnux CO2 Jra3epoB HerrpepbrBuoro
oco6ennoclu.
2. Ilpuuquu qeircrsusrBepAoreJrbHErx YAG:Nd3+
3. Cnocofiu yrpaBneHr{r napaMerpaMr,r Jra3epHoro
I4Mrrynbca.

4. OcuonHrre rr4rrbr olrurrecKux 3arBopoB r.r t4x rrpr4Hr{r{rr klc't:Bt fl.
5. Cuoco6irr yrrpaBneHr,rr na3epHbrM r.r3JrfreHr.reM rrpr{ He uofi u r,rMnyrbcHoil nama.rr:e.
6. Mero4tr ylpaBJreHrlfl rrapaMerpaMr4 Jra3epHoro r43rryqe r{ B [poclpaHcTBe.
7. flpunqllutr u cxeMbr rrocrpoeHr{r JrasepHbrx rexHoJroftr X KOMIIJIEKCOB"

v vrx KoHcTpyr('ur4Br{bre

Hurss froJryqeHlae fllrallToKor.o

E rro pe3Ke MeTaJI.l tplt'{e0KI,IX8. Koncrpyrcu,rBHbre oco6euHocrz Jra3epHbx KoMrrJre
MaTepI4aJroB.

9. Cxervmr r{ TexnoJrorx{ro na3epHbrx MapKepoB r4 rpaBepoB.
10. Cxerrtrr u SusuuecKr4e nprrHrlrrrrbr.rra3epHbx KoMl
11. Hopurr 14 MeroAbr rro rexHr4Ke 6esoracuocrr.r npu
12. Ouroenrre $zsaqecKr4e upoqeccrr. Co
LI3nfIeHI{t I{a BeIIIeCTBCT.

13. Tennoebre [poqeccbr npu nsaznao4eftcrBrirr4 nlnepHoro
14. OcnoeHbre craAvr{ B3ar.rMoAeficrefls Jra3epHoro zslyveny

8. Cyrunocrl npoqeccoB (Qrasr,ruecrcr{x, MerrurJrypruqecKr4K
olHorrMnynr cuoft H MHof or,rMnylr cHo ft o 6pa6 or rce orBepcrr/
9. flpeurr,ryqecrBa na3epnofi npo6ranru ornepcrufi.

no cBapKe 14

c Jra3epaMr,r"

cr4JroBoe sog.uefi crsze

yrleHufl c Be.qecTBoM.
C BEIIIECTBOM.

MeTaJIJII4I{ecKuX ]a3.treJll4IT,

npoqecc0B.
poBKrr4,

Ilpor4cxoA.stqnx IIpz

HAII.IIIBKC.

,IIa:a'epHOfO

Ipunrepnsre reMbr KypcoBrrx pa6or
1, Jla:epu u uerruueit;.tar onrr4Ka.
2. SQSexr yABoeHr4rr qacrorbr.
3. BslHyN2leHHoe paccerHr.re cBera.
4. .{ny<$orouHoe H uuoroQoroHHoe rrofJrouleHr4e.
5. HeluueffiHnfi Qoros$Sercr.
6. (Dprsuqe,lrcas ocHoBa rolorpafiuu.
7. Jlasepu u o[opHoe r{anpaBneHze.
8. Jlasepur,re Hepaspytuarorqve MeroAbr KoHTpor.f,.
9, Jlasepnr,rer cr4creMbr 3arwrcu u xpale HVfl r.rusoprr,raqurz.
I 0. Jlasepubre rexHoJro rr4Lr rrpzr o6pa6or,xe pa3nurrHbrx Ma
1 1. Jlasepurre rrr4Aapbr.

12. Ilazepurre cr4creMbr cB.tr3r4"

13. IlpurraeHeHae na3epoB An.fl lonyqeHr4r BbrcoKoTeMrre }I TIJIA3MEI.
I 4. JIas epHbre rexHo Jro f Lr rz pe3 Ka Jra3ep oM HeM eraJrJrr.rqecKr4x pr4anoE.
I 5. 3 O.JlasepHbre rexHoJrortru MapKr4ponKu usaetwil
16. BoruoeoAHbre Jra3epbr u o6rracrurlx npuMeHeHr,r_s.
I 7. JlaaepHbre rexHoJrofr4r4 fpaBr4poBKu.
I 8. Jla:epubre rexHoJrorvrr cBapKvr.
I 9. Jla:epHbre rexHoJrofuu ynpor{HeHr4r roBepxHocrr4 or}nrdr€t
20. Ilazepurre 3D rexHoJrorvr4.
flplrruepurlfi uepeueHb BorrpocoB K sK3aMeHy rro Ar{cqurrJr
1. Jlasepuarx HalJraBKa. Hagnaqeuue u cytrlHocrr HarrJraBKr,r.
2. Tpe6oneLnur, rpeAb-flBnreMbre K npoqeccy HarrJraBKr,r.
3. He4ocrarxu rpa1vrr\r4oHHbrx cnoco6os HarrJraBKr{ r{ npe yrlrlecrBa lasepuoil Haru aB Flr{.
4. Hanrano.{Hbre Marepr4ilnbr.
5. Ilazepuax MapKrrpoBKayrrpaBvponxa. Cyru r.r Ha3HarreH
6. [ocrourrcrBa Jra3epHofi rraapr<raponxr.r. cxeurr lasepuofi
7. Jla:epna.r o6pa6orr<a ornepcrufi.

10. Jla^:epnar rexHoJrorras nocroftHofo r,r3r-o

cxeMbr Qopuu ponaHvs. [erurefi (o6rexron).
I 1. Jla:epHbre rexHoJrorur,r B Mr{KpognexTpo
12. Bu1uneBepHbrx rexHoJrornqecKLrx rpoq
13. OcuoeHr,re [pevMyr(ecrBa r.r HeAoc'rarKr.r
1 4. Jla:epn afl. p;vr:aaMLrrrecKar 6zurauczponxa



15. HasuaqeHr.re u cyrb Jra3epHofi 6alascr4poBKr4.
(Don4 oueHorrHlirx cpeAcrB Ans [poBeAeHus

KoMrr€rTeHrlnfi o6ylaroq[xcr no Ar,rcrlulrlr,rHe o rf opMJrfl ercifi

7. YIIEEHO.METONI{qECKOE I4 IIHOOPM
ArrcquilJrr4H

Knuroo6ec[eqeHHoclr'

8. M,A.'TEPI4AJIbHO.TEXHI4qECKOE OEECIIII
[ns peanr43arlr4r4 4anuoft Arrcrlr{rrJrrrHbr r4Merorcl{

rrp o B eAeH Lr s. s ansruir JIeKrItl o HH o ro rr{rr a, s a:asruir. rrp aKTr4

np oMe)Kyro.] Hofi arrec r ar\prr4, a raK]Ke rloMerrleHr{t .un.r
flparruuecrue salflTr4fl. rrpoBoAf,Tc{ B ayltrropkr

o6opy4onaurroft Mynblr4Melr,rfiuma o6opy4oeanzeu (4
ayilLrropr4v B 3aBucr{Mocrr{ or cerKrr pacnucauun).

EHI,IE Ar4CIIr4rIJrrXrr bn

cneqrraJlbHbre [oMernlerHr,r:il. l\IrA
KoForr4rra, TeKyrruero n:burpdnx u

muoft pa6o'mr.
(unra r<olrnrrorepHonl rcr4coe),
3, 431-3 Lril?x, auqloruunofi

flep eueHs r4 crronb3yeMoro Jrr.rqeH3r4oHHor.o [porp aMM
Matlab; lrIS Word; MS Excel:Zemax.

Harlv eHosarrfl e Jrr,rrep arypbr : aBTop, HItsB aHue, BuI v3 EaH:rrfl ,
I{3]IATEJIbCTBO

]qEHHOCTI)

-lffriltu;;
- 3nefrporr.H
or4oljHp'fe Ke

Ko.[Hqecreo
3K3eMnnrpoB rfiAaHHt
s 6u6Jr[rorere Brf'Y s

cooTBeTcTBltu c
ofoc Bo

Ocnonna.s mareparypa*

Aparelru C.M., Bne4eHr4e B SeuroHauo$orouuxy:
$yn4arvrenralrbHbre ocHo Bbr r4 Jra3epHbre Mero,qbr
y[pal]nf, eMOf o rroJryqeHvrs u Ar4arHocTHKLr
HaHoorpyKrylpr4poBaHHbrx MarepuaJron : yveSuoe
noco6ae / C:.M. Aparcerru, A.O. Kyuepnrc, B.f.
Ilpoxouren, E.f. Pay, A.n-. CepreeB; roA o6rq. pe4.
C.M. Apaxe,rrflHa - M. : Jloroc, 2017. - 744 c. - ISBN
978-5-98704-812-2
Bor4anon, l\.B. BonoxoHHbre rexHoJrofr{qecKr4e nruepbr
r{ HX rrpr.rMeHeHr4e : yue6Hoe noco6ue /,A.8, Eor4auon,
IO.B. fory(ienrco, 

-2-e v3A, vcrrp. ra Aon. - CaHxr-
flerep6ypr : Jlanr, 2018. - 236 c.- ISBN 97E-5-
8l14-2027-ig.

tlibrary. rur/b oprk/IS

BN97Ei;98',i0p812

om/bogl</101fi25

omlboql;/l0lf25

k.shop.ru/66,117.ht
ml

Eor4€uron, l\.8. BonoxoHHr;e rexHoJrornrecKve nzt3epbr
kr r4x lrpvMeHeHrre : yue6uoe noco6pre / A.ts. Eor4anon,
IO.B. fony(iemo. - 2-e r,r3A., r4cnp. H AOn. - CaHrr-
flerep6ypr I Jlaur,2018. - 236 u-ISIIN 978-5-
8r14-2027 -i\.

Illan4rr6zHa, f . A. Hurfopuaqr,roHHr,re nrrepHbre
rexHoJroruu : yue6noe noco6ze lf .A. L[Iau4u6uHa, B.
A, llapQeHoe. 

- CaHxr-lle.rep6ypr : Yulrnepcurer
I,lTMlC, 2008. - 107 c. - ISBN 2227-8397.
Oe4opon, E, M. Texnororr4s u o6opy4onanue
nasepnofi o6pa6orrca. r{ac:rr 2 : tv'eroguuecKue
yna3a.Hwfl x.na6oparopnrru pa6oraM no Kypcy
<TexHolorru la:epnofi o6pa6orlco) / E. M, Oe4opon,
H. A. CrraaptfloBa. 

- Mocxsa : Mocrcoecxufi
rocyAapcrBesnrrfi TexHprrrecKprfi yuueepcurer r4MeHu
H.3. Iiaynrana, 201 4. - 3 6 c. - ISBN 97 8-5 -7 038..
3831-0.

http://wrvrv.
kshop"ry/3ltli

3. Il{anora I4.A., OcnoBbr orrro3JreKTpoHr4Kr4 H

ra:epnofi rexlFrltKu [3lercrponHrrft pecypcl I Vl.A.
Ll-[anona - Mt. : @JIHHTA,2077. - 235 c. - ISBN 978-5-
9765-t)040-4

8N9781597
4.htm1

oto ooecileqeHufl:



Pa6o.ryro nporpaMMy cocraBrrJr IOron B.I4.

Peqenseur (npegcranulenr pa6oro4arenr)
ooo

pa6orrr, goxuocrl, <Dl4O, no4nacu)

flporpair.rrraa paccMorpeHa v oAo6peHa Ha 3aceAaHr,ru
MATEM:AT}IKII

flpororor Ib 1 or 02.Q9"2019 rorc
3ane4'yroqn:ft xa(pe4pofi

Pa6o.ras rporpirMMa paocMorpeHa ra o4o6peHa Ha 3aceAaHr.r
HanpaBneHws 12.03.05 Jlasepuax rexHr{Ka r4 na3epHbre rexrr
flporcrxon I[s1 or 02.09"2019 rorc
flpe4c,e4areJrb KoMr.rcculr

JIIICT IIEPEYTB
PABOqEfr TIPOTPAMMbI NH

Pa6o.{as rporpaMMa o4o6pena na

flporonou 3ace1alkrfl. ra$e4prr No

3are4yrorqzfi ra(f e4pofi

Pa6o.ras nporpaMMa o4o6peua na

flpororon 3ace1alvrs. rca(f e4pu }lb

3ane4rroquft ra$e4pofi

Pa6oqas rporpaMMa oAoSpeHa Ha

flpororcon sace aHvrs. rca(pe4pu J,{b

3ane4yrorqufi ra$e4pofi

vqe6nrrfi r'o

fc)


